U=

N
-
ol \d
© | &
vox.{(

Cenju-4 (&1 3 HPF O

EYSI
B =gkt

mAE EMT
R #&AH

HPF 1X, MPI & Rk 5822 ) BEFIRER EOT O S IV 740 5 724 AD—DTH Y,
E; OISO T IV RS L) ICHES RO LN BT - Y WFIEETH S, 1
i, AT LOF—YBREXIRETI2HRTTEHALT, BR7US T AFHFILT AL EHT
25, HRBEZHHEOLDICHBESNTWAKRY I 2L —#IcB8WTh, HPF ¥ 70753
VIAYE T4 AD—DE L TIRATAETETH 5.

T, BRETHIEONTWAEFEDT IV r—Yar 7075 4% HPF ¥ B THEEs

Fl{EL, HPF @707 5 AFeEE L TORBHR I ETHERIC OV TEHEL /2.
7 ADDTRREIE, BT EFIETRE O R,

DR, Ty

An Evaluation of HPF Implementation on Ce‘njyu-4

MASAKI TAKAHASHI t, KENJI SUEHIRO tt, YOSHIKI SEO tt
and MITSUO YOKOKAWA t

High Performance Fortran (HPF) is considered one of the major parallel programming in-
terfaces as well as Massage Passing Interface (MPT). HPF is a high-level data parallel language
designed to provide a clear and easily understood- programming interface. Users can paral-
lelize their sequential programs by mainly inserting directives specifying data mapping on
distributed memories. We plan to adopt HPF as a common parallel programming interface
on the Earth Simulator, which is a distributed memory parallel system under development
mainly targeting earth science.

In this paper, we evaluated efficiency and describability of HPF by parallelizing two appli-
cation programs-originally developed for sequential execution. The evaluation results showed
that users can obtain good scalability by HPF programming with relatively small effort.
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do 200 k=1, n, 2

kp = k+1

do 210 ip=1, 1lm, 2

ix ip + 1
xtmp b(ip,k)
- coef(ip,1,k)*x(ix , kp-1)
coef(ip,2,k)*x(ix-1, kp )
coef(ip,3,k)*x(ix-1, kp )

coef(ip,5,k)*x(ix+1, kp )
coef(ip,6,k)*x(ix+1l, kp )

~

TR R

/ coef(ip,4,k)
x(ix,kp) =
210 continue

200 continue

I ZCERET A EFIX coef, b, x @ 3 DDRELF|T

coef(ip,7,k)*x(ix , kp+l) )

slomg*x(ix,kp) + omega*xtmp

dimension coef(lm,7,n)

dimension b(lm,n), x(lm+2%1,n+2)
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'hpf$ align coef (*,+%,i) with x(*,i+1)
thpf$ align b(*,i) with x(*,i+1)
thpf$ distribute x(*,block) onto p

2.3.2 N—7O¥5HE
EROSEIERITEBAL T8 VLA 25,
ZNFF TNV —TOBEFUCTREEAHETE T, V-
THEBFULEN WO T, HED k DV —TITRD X
3 % independent F§RN1TZEMML 72,
'hpf$ independent,new(kp ,‘ip, ix,xtmp)

LAL ZOERTEEALTD, k OV—7 TS
2 TN BT 720kp(=k+1) b 2 TOEMTHDT,



n+l

B2 EFSHDA 2— (MiFlowsD)

x(ix, kp-1) BLT x(ix, kp+1) & x(ix,kp) &1
B L LR R EFMLTE 53T R0, o
YRALFIFENHHETET, BFHLTE L o7
TRUITOWTIE, V—7HD kp ¥ k+t ICEEHZ 2
ZETHELHEIHLTES,

24 FMER

2.4.1 i & %
FVTFNV—Z 1700 fHIHL T, BML 7z HPF
HRX 14 17 (AR% K2 \IRT), BHLAA> 5
TxART 0y 7 747, BAFOBERZI LD D
WCEEL7AT Q2 T b T odEcEsits s b
BTER. 2K 4DEML 72 HPF $RTIZONT
DABTHIIFCHL VW DB LETE o7

% 2 HPF {#RIOMR (MiFlow3D)

FRIRX T8
processors iR 3
align $RR3L 6
distribute /R 3
independent $/R3 2

2.4.2 % -3

1~ 31807 9Y v+ HWCETRBAZEHEIL,
HPF CTHBEESHLL 727 07 5 A O ETREM & Bk
IO T LAORITEEME % Bl 7. BEY 1 X,
Tutvi 1 BTETTEL I L FRIISSRATD
BHY 4 X n % 101 & L7z, EHAEERZ #3 BLO
X 3 IRT.

HPF L C7 ot v 4 1 ATEFTL B A0SR
KHE BRETOBEGLE BT AL, HPF L5 2
LICEBF =Ny FFE 0% HBI D bR5,

1~ 78070k y HEEELZCEITIZIZERIC
HRPEELTEY, AEHESTFCBLRATVE
ZENFDbhB. 8, 9 BTMERIKRELMELTVS
HIZOWTHBEREFTH 5. 70ty &%
{GBICLEF>THRENENBON L EoTWwa
A, THIZBEREAT L OMRE B Z S5 BV CE-E
L7l E B0 7ot » e HFIEFTT 2 113 fE
BHAETELIOTHILEEZILND, TbL, &
BRTOBEFT A4 X n 2% 101 L% < 10 B LD

+®3 MBI L ILER (MiFlow3D)

TEX i
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11 76.131 7.020
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do. 110 k=1, n
do 110 i =1, nh
2 2%i
i1 i2 - 1
do 110 j =1, n
cr(il,j, k) = fr(i,j,k) + fr(i+nh,j,k)
ci(il,j,k) = fi(i,j,k) + fi(i+nh,j,k)
t1 = fr(i,j,k) - fr(i+nh,j,k)
t2 = fi(i,j,k) - fi(i+nh,j,k)}
cr(i2,j,k) = tlscn(it+ibase) + t2*sn(i+ibase)
ci(i2,j,k) = t2«cn(it+ibase) - ti*sn(i+ibase)
continue

110

ibase = nhxistage

do 120 k=1, n
do 120 i =1, nh
i2 = 2#%i
i1 = i2-1
do 120 j =1, n
fr(il,j,k) = cr(i,j,k) + cr(i+nh,j,k)
£i(il,j,k) = ci(i,j,k) + ci(i+nh,j,k)
t1 = er(i,j,k) - cr(i+nh,j,k)
2 = ¢i(i,j,k) - ci(i+nh,j,k)
£r(i2,j,k) = tlxcn(i+ibase) + t2*sn(i+ibase)

£i(i2,j,k) = t2%cn(i+ibase) - ti*sn(i+ibase)

120 continue

2T, fr, fi, cr, BLPci ﬁ‘giﬁtb’fvﬁéﬂ
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dimension fr(m,n,n), fi(n,n,n)

dimension cr(n,n,n), ci(n,n,n)
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'hpf$ distribute (*,*
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B RO 2% O HPF ##RMTOBE,
thpt$ dynamic :: fr, fi, cr, ci
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